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CULTIVATING A COLLABORATIVE COMMUNITY OF MATHEMATICIANS  
Abstract 
The purpose of this investigation was to examine the effects of differentiated guided 
mathematics instruction on students’ achievement, motivation, and engagement in 
mathematics.  The study was conducted over a four-week period in a third-grade 
classroom in the southeast region of the United States, as well as a fifth-grade 
mathematics classroom in the Midwest region of the United States.  Data collection 
methods included a student feedback system utilizing a Likert scale rating, curriculum-
based pre- and post-tests, weekly student self-assessments, researcher rating scales, 
checklists, and observational notes.  The results of the study indicated overall increases in 
student motivation, engagement, and academic achievement in mathematics at both the 
third and fifth-grade levels.  Both researchers will continue to use the guided mathematics 
framework in their classrooms, with more flexibility allowed in the instruction, to 
continue investigating how to increase student mathematical achievement, motivation, 
and engagement further within the given framework. 
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The guided reading framework is familiar to educators throughout the nation, 
however the notion of guided mathematics is still relatively new to classroom teachers 
and administrators (Gardner, 2004).  According to Mayes and Koballa (2012), the general 
population’s idea of mathematical literacy is the ability to perform computations by 
applying algorithms.  Teachers may find a potential solution to combat mathematical 
illiteracy by utilizing the same methods used throughout the nation to combat reading 
illiteracy.  In fact, according to Clements and Sarama (2006), a direct correlation existed 
between students’ mathematical understanding and their achievements in reading.  
Teachers can adapt the small-group guided reading structure, and apply it to their 
mathematics lessons in order to enhance the relationship between mathematics and 
reading.   
In schools today, teacher-centered mathematics lessons tend to be the norm, and 
this method of instruction often gives students the perception that there is only one way 
to complete a mathematics problem, and only one correct answer (Sarama, 
2006).  Numerous students who have this perception struggle with mathematics due to 
never having the opportunity to make sense of it, instead viewing mathematics as an 
abstract combination of numbers and symbols with little meaning (Sammons, 2012).  
Garnder (2004) expresses that many mathematics teachers are often hesitant to teach 
outside of their comfort zone by expanding their environment and content to meet the 
needs of all learners.  She upholds mathematics teachers frequently “believe they were 
solely responsible for delivering math content from a prescribed number of pages in the 
textbook, reinforced with textbook activities for homework, and evaluated with textbook-
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created tests” (p. 27).  Kroesbergen and Van Luit (2002) argue “education should give 
students the ‘guided’ opportunity to ‘re-invent’ mathematics by doing it” (p. 361).   
Sammons (2012) maintains teacher-centered instruction places the majority of 
responsibility for learning on the teacher, or leader of the whole group, and guided 
mathematics groups allow students to take varying levels of responsibility for their 
learning.  The guided mathematics instructional framework requires students to take more 
responsibility for learning the concepts, and independent mathematics workshop time 
places responsibility on students as they are working independently toward mathematical 
achievements.   The entire guided mathematics process inspires mathematical 
conversations among students, regardless if they are meeting with the teacher for guided 
mathematics, working alone, or in small groups during mathematics workshop 
(Sammons, 2012).  When students meet with the teacher, it provides opportunities for 
conferencing, and both parties can actively monitor students’ learning.   
Kroesbergen and Van Luit (2002) state that guided mathematics allows students 
to collaborate and share their thought processes with one another.  Collaboration, in turn, 
allows students to reinforce understanding of concepts as they have discussions, and 
promotes the belief students can learn from one another.  Scarpello (2010) finds guided 
mathematics encourages discussions, which provide the teacher and students with a 
chance to explain their thinking and find validity or fault in their reasoning.  He also 
maintains during this time, the teacher can guide students step-by-step on problems that 
are appropriately challenging for them.  When students begin to lay this foundation, their 
confidence will rise, and they will be motivated to continue learning (Scarpello, 2010).  
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Guided mathematics is an instructional model teachers are implementing to help 
students make sense of what mathematics is, and to make connections with real-world 
experiences (Sammons, 2012).  It is a form of differentiated instruction beginning with 
student assessment and results in the formation of small groups, typically based upon 
students’ skill levels and weaknesses.  Teachers can also create guided mathematics 
groups based upon areas of need, student interest, or learning styles.  It is important to 
note groups must be flexible and adapt as students’ needs change.  The model works best 
when each group contains no more than six students (Sammons, 2010).  As with any 
differentiated instruction, guided mathematics allows learners to engage in concepts 
taught at their level.   
We hoped to discover what effects the implementation of differentiated guided 
mathematics instruction has on upper elementary students’ achievement, motivation, and 
engagement in mathematics.  Research has shown that students’ motivation, engagement, 
and achievement in mathematics decreases as grade levels increase because they receive 
less differentiated instruction in the upper elementary grades (Sammons, 2010).  In order 
to address the problem, we implemented the differentiated guided mathematics 
framework into our daily instruction.  Both researchers involved in the study taught 
students in elementary classroom settings.  One researcher taught to her classroom of 
about 15 third-grade students, located on a military installation in the southeast region of 
the United States.  The other researcher taught to a fifth-grade mathematics class of about 
20 students located in a suburban Midwest area of the United States.  The students with 
the fifth-grade mathematics researcher were students considered partially meeting 
mathematics-standardized tests based on previous spring assessments.  Both researchers 
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implemented the guided mathematics strategy in their classrooms by employing flexible 
grouping and the use of manipulatives during this instructional sequence.   
Literature Review 
According to Sammons (2012) “Mathematical literacy is a serious problem in the 
United States” (p.16).  She goes on to state that over half of adults in the United States 
cannot calculate the interest paid on a loan, miles per gallon traveled on a trip, or even 
10% of their lunch bills.  The general population’s idea of mathematical literacy, 
according to Mayes and Koballa (2012), is the ability to perform computations by 
applying algorithms.  The ability to understand and apply mathematical technical terms, 
such as the Pythagorean Theorem or substitution postulate, is one example to which 
Mayes and Koballa are referring.  They maintain, however, that with the adaptation of 
Common Core State Standards(CCSS), mathematical literacy will shift towards the 
ability to apply mathematical thinking in order to solve mathematical problems people 
encounter throughout their day-to-day lives.  
Good (2008) reports that instruction, on average, receives more than triple the 
amount of time as mathematics instruction.  In order to reduce the mathematics illiteracy, 
teachers need to ensure that students receive adequate time for instruction during their 
math block (Sammons, 2012).  Good (2008) maintains that there is a real “math problem” 
in grades three, four, and five throughout the country regarding mathematical 
achievement.  One reason he supports this belief is that, according to the National 
Institute of Child Health and Human Development (NICHD, 2004), the amount of time 
dedicated to mathematics instruction in these grades is comparable to the amount of time 
students spend transitioning between other subjects, such as science, social studies, or the 
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arts.  His argument is that, nationally, the bulk of time students spend in academics is set 
aside for literacy instruction.  Meeting daily with guided mathematics groups allows 
teachers to ensure that this time is devoted to students’ mathematics instruction.  The role 
of the teacher during a guided mathematics group is to ask questions and encourage 
conversations among students, not necessarily demonstrating particular strategies or 
showing group members how the teacher would solve the problem (Kroesbergen & Van 
Luit, 2002). 
The implementation of guided mathematics groups and mathematics workshop 
depends largely on the individual teacher’s teaching style and students’ learning 
styles.  Sammons (2012) noted that teachers may replace much of the traditional whole-
group instruction time with small-group, guided mathematics time.  She recommends 
starting each class with a warm-up, such as calendar time, and then transitioning to either 
whole-group lessons, or mathematics workshop.  The schedule may vary depending on 
the day, students’ needs, and the content covered.  During mathematics workshop, 
students who are not in guided mathematics with their teacher are working on 
strengthening various mathematical skills. 
In order to create an effective guided math environment in a classroom, student 
immersion in mathematical terms, manipulatives, and games are key (Cox, 2008).  These 
environmental features will assist both students and teachers in obtaining meaning from 
guided mathematics and mathematics workshop activities.  Anchor activities, or activities 
that extend the concepts addressed, such as mathematics journaling, games, independent 
work, or extension activities, are all possibilities to include in mathematics workshop 
(Cox, 2008).  She also suggests incorporating tiered activities into mathematics workshop 
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to differentiate instruction further.  These differentiated activities all surround the same 
concept, but students take different means to obtain the big idea. 
Donovan’s (2013) action research implements Sammon’s guided mathematics 
model.  Her mathematics time routine begins with a whole group lesson that is a brief 
introduction to new skills, discussions on various ways to solve problems, and an 
explanation of mathematical centers where students will complete various tasks. Students 
then transition to small group instruction and mathematics workshop.  Small groups focus 
on students having difficulty with the concepts, those who need a challenge, and those 
who require assistance with basic procedural concepts.  When students are not working 
with the teacher in a small group, the mathematics centers include activities such as 
mathematics journals, curriculum games, and basic multiplication facts.  Students work at 
a minimum of three centers daily.  The teacher determines workshop centers and 
activities based upon students’ abilities and interests (Donovan, 2013).  During her study, 
she compares diagnostic and summative assessment data, as well as analyzing student 
responses in a Guided Mathematics student survey.  Results of her study show increases 
in student motivation, as well as student achievement (Donovan, 2013).  Her weekly 
multiplication facts timed test mean scores increase steadily by ten points or more from 
weeks one to three. Student surveys show an increase in the number of students who 
claim the timed tests no longer make them nervous (Donovan, 2013).  
Newingham (2010) integrated guided mathematics and mathematics workshop 
into her third-grade classroom.  At the beginning of each unit, students completed a pre-
test so that she can accurately assess students’ understanding and group them 
accordingly.  She also pointed out that it is important to rotate the group names with each 
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unit so that students do not become discouraged by frequently being a part of a group of 
struggling mathematics students.  By changing the names with each unit, Newingham 
contends, students are not aware of which group consists of the high achievers, and who 
is struggling.  After the teacher establishes groups, the students begin rotating through 
three mathematics workshop stations, where they spend 20 minutes at each.  At 
independent practice, students work at their desks on teacher-assigned activities, which 
may include mathematics journals, teacher-created worksheets, or mathematics 
packets.  Another task is a mathematics game station, where students reinforce concepts 
taught through various board games, as well as online games.  The students in 
Newingham’s class sequence through the following rotations: students in the low-
performing group start at guided math, move on to independent practice, and finish with 
mathematics games.  Newingham’s high-performing students for the unit begin with 
independent work, play mathematics games, and end at guided mathematics.  Her 
medium group starts at mathematics games, rotates to guided mathematics, and finishes 
with independent work (Newingham, 2010).  Through the implementation of guided 
mathematics and mathematics workshop, Newingham (2010) found that student 
participation and engagement have increased, as well as parent involvement.  Parents are 
willing to come into the classroom to volunteer their time assisting with the mathematics 
workshop centers (Newingham, 2010).   
Kroesbergen and Van Luit (2012) conducted a four-month study of 75 students, 
ranging in age from seven to 13.  The researchers divided students into three groups for 
the purpose of the survey: one group that received guided mathematics lessons, one group 
that received structured mathematical instruction, and the control group, who received 
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traditional mathematics instruction.  Participants in the guided mathematics group and the 
structured mathematics group outperformed their peers from the traditional mathematics 
group when comparing their pre- and post-assessment results for ability and automaticity 
in multiplication, with the highest achievement belonging to members of the guided 
instruction group.  Kroesbergen and Van Luit (2012) argued, “Because the students in the 
guided instruction condition have learned to actively think and talk about these strategies, 
it is not surprising that they performed particularly well on this test” (p. 374).  They also 
found the guided mathematics instruction model to be the most effective framework for 
the overall population of general education classrooms, particularly for low performing 
and average students.  The structured instruction model however proved to be most useful 
for students receiving special education services.   
Because mathematics is very abstract, some students face difficulty when 
attempting to comprehend and visualize the concepts presented (Gardner, 2004).  The use 
of manipulatives can help combat these difficulties.  Gardner (2004) cites the following 
example for the use of manipulatives, “When teaching geometric shapes using two-
dimensional figures on a page, students have difficulties grasping the concept of faces, 
sides, or converging points because they are unable to see these elements of a geometric 
shape” (p. 27).  Students who are able to explore with real-life geometric shapes or 
mathematics manipulatives will be able to understand these concepts better.  
Research shows using manipulatives during mathematics instruction has positive 
effects on understanding of concepts, with students who use manipulatives during lessons 
outperforming those who do not (Moyer & Jones, 2004).  Boggan, Harper, and Whitmire 
(2010) stated, “Educational research indicates the most valuable learning occurs when 
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students actively construct their own mathematical understanding, which is often 
accomplished through the use of manipulatives” (p. 1).  Additionally, the National 
Council of Teachers of Mathematics (NCTM, 2000) recommends the use of 
manipulatives in teaching mathematics at all grade levels. 
The use of manipulatives has proven to increase memory of new 
information.  Current research related to semantic and episodic memory suggests 
activities requiring the use of manipulatives engage both memory systems, helping to 
retain new information (Moch, 2001).  Retaining information can be especially difficult 
for special education students who have processing difficulties, as well as English 
Learners, who have language barriers.  Research states that manipulatives usage is 
especially useful for teaching low-achieving students, students with disabilities, and 
English Language Learners (ELLs) (Boggan et al., 2010). 
Moch (2001) conducted a study working with fifth-graders twice a week for 90 
minutes over a seven-week period, instructing students in their weakest area, data 
analysis and probability.  She implemented activities such as creating a bar graph by 
using real-world items (for example, real candy bars) to show what candy they received 
trick- or- treating, as well as finding the mean, median and mode from the graph they 
created.  She included a paper-folding activity to discuss two and three-dimensional 
shapes.  Centimeter cubes and tangrams aided in student understanding of spatial sense, 
fractions, number sense, and whole numbers.  Results of the post-test showed an increase 
in correct responses from 49 percent on the pre-test to 59 percent on the post-test (Moch, 
2001). 
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Some educators may argue against the use of manipulatives during mathematics 
time, especially as students move up in grades.  Lack of available resources, funds, 
administrative support, time constraints, and students’ off-task behavior are all reasons 
teachers may be hesitant to incorporate manipulatives into their lessons (Moch, 
2001).  Guided mathematics time can provide teachers with the opportunity to 
demonstrate and monitor effective manipulative use to solve mathematical problems 
(Sammons, 2012).  Implementing manipulatives into guided mathematics will improve 
students' learning because they are reinforcing their own mathematical knowledge 
(Boggan et al., 2010). 
Teachers must incorporate a combination of formal, informal, summative, and 
formative assessment into their daily practice of Guided Mathematics (Sammons, 
2012).  One way to accomplish this is to keep a daily formative assessment checklist of 
concepts covered throughout guided mathematics.  These checklists can help the teacher 
in knowing which students are already proficient in the concept, progressing toward 
proficiency, or needing additional support (Newingham, 2010).  Newingham also uses 
these checklists quickly to determine when groups of students, or even the whole class, 
need additional days to reinforce and practice skills covered each day, and then she 
adapts her instruction accordingly. 
Communication between teachers and students, as well as students with other 
students, is another important aspect of guided mathematics.  Guided mathematics 
grouping encourages students to work together to talk about problems, create strategies 
for problem-solving, attempt to problem-solve together, and then discuss what works, 
what does not work, and why (Kroesbergen & Van Luit, 2002).  This communication, in 
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turn, allows students and teachers to assess their thinking and determine the validity in 
those thoughts.    
In order to increase student achievement in mathematics, teachers may consider 
including the guided mathematics and mathematics workshop structure into their daily 
teaching.  This model of differentiated instruction provides students with direct, explicit 
instruction that is tailored to their current abilities and understanding (Sammons, 
2012).  When students are able to participate in guided mathematics groups, their 
understanding of mathematics concepts deepens.  Students are able to make connections 
to their own real-world experiences, and mathematical concepts transition from an 
abstract combination of numbers and symbols to an attainable process (Sammons, 2012).  
Students also become part of the progression in shifting responsibility for learning from 
the teacher onto the students.   
The structure of guided mathematics groups and mathematics workshop varies 
from classroom to classroom depending on teachers’ and students’ independent styles 
(Sammons, 2012).  Under this framework, the organization of a mathematics block places 
the majority of the time spent on stations.  Students who are not meeting with the teacher 
in a small group for direct, explicit instruction are working in mathematics workshop, 
practicing independently.  Teachers who integrate the use of manipulatives into guided 
mathematics time will see a larger increase in students’ learning as well (Moch, 
2001).  When used properly, manipulative usage allows students to deepen their 
understanding of mathematical concepts (Boggan, et al 2010). 
One key factor to maintaining meaningful guided mathematics groups is a 
combination of continual informal, formal, summative, and formative assessments 
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(Sammons, 2012).  These assessments allow both students and teachers to gauge 
students’ readiness to move on (Donovan, 2013).  When students participate in guided 
mathematics groups and mathematics workshop, the responsibility for their own learning 
depends mainly on themselves, as compared to the teacher, who takes full responsibility 
for learning in whole-group settings. 
Providing students with differentiated instruction through guided mathematics and 
mathematics workshops will lay the foundation for mathematical thinking, and will lead 
to students viewing themselves as mathematicians (Sammons, 2010).  Students will be 
able to increase their confidence in their own abilities, motivating them to continue 
learning and growing in their mathematics success (Sammons, 2010). 
Description of Research Process 
Research on cultivating a collaborative community of mathematicians in grades 3 
through 5 occurred during a five-week timespan within the fall quarter of the 2014-2015 
school year.  During this time, one researcher implemented the guided mathematics 
instructional framework into her classroom of third-grade students, while the other 
researcher used this model with fifth-grade students who come to her classroom for 
remedial mathematics support.  The fourteen students in the third-grade classroom were 
located on a military installation in southeastern United States, while the sixteen students 
in the fifth-grade mathematics class were members of a public school district located in a 
suburban Midwest area of the United States.  
The entire process had begun approximately two weeks before the data collection 
began, when parents received a parent notification letter (Appendix A).  This letter 
informed students and families of the action research project, which utilized guided 
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mathematics as an instructional framework.  Families had the opportunity to opt out of 
having their child’s data used in the action research project, but all students received the 
same instruction, regardless of their participation in the study.  Before the guided 
mathematics instructional framework began, students provided feedback on their 
motivation, attitudes, and engagement during mathematics instruction using a student 
feedback system (Appendix B).  Students responded to statements on this feedback 
system using the provided Likert scale rating.  The same feedback system was given to 
students in the middle of the study, and then again at the end of the study. 
Before each new topic or chapter in the mathematics curriculum, students 
completed a curriculum-based pre-test.  The purpose of this pre-test was to identify each 
student’s prior knowledge of the concepts covered throughout the upcoming topic or 
chapter, as well as acting as a guide to help create small groups of students based on 
skills.  The information gained from the pre-tests helped guide the researchers’ 
instruction as well.  At the end of each topic or chapter, after all concepts were explicitly 
taught in small guided mathematics groups, students completed a post-test that was 
identical to the pre-test they had previously attempted.  Both the pre-test and post-test 
data sources served as tools to measure growth and achievement in each topic for all 
students.  
The guided mathematics instructional format began daily with a whole-group 
mini-lesson, which described the day’s lesson objectives and learning targets, based on 
the districts’ outlined mathematics curriculum and pacing guides.  Students received 
guidance through practice problems and had the opportunity to practice the skills 
introduced while the researchers modeled the “I do” portion of the “I do; we do; you do” 
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concept behind guided teaching.  After the mini-lesson, the researchers proceeded to 
describe each of the four mathematics workshop stations in which students would be 
working at that day, and established work expectations, tasks, and goals for each station.  
Students were divided into four groups based upon their topic or chapter pre-assessment 
data.  Lack of sub skill mastery on the pre-assessments determined these flexible 
groupings.  These groups then rotated throughout the four mathematics stations for that 
day.  One of the four workshop stations was always a guided mathematics station, where 
the teacher would work with a small group of students to offer additional guided practice 
on the daily concept, providing remediation, guided practice, or enrichment, based upon 
the groups’ needs and levels of understanding.  During this time, the researchers focused 
on modeling the correct use of various manipulatives to guide students through the skill 
covered.  The use of base-ten blocks was common throughout the duration of the study.  
During guided math small groups, researchers would model how to use base-ten blocks 
appropriately, and guide students as they attempted to solve problems using the given 
manipulatives.  Students also practiced using manipulatives correctly during their guided 
mathematics rotations, when they were not working with the researcher.  Mathematics 
practice, independent work, games, and other activities comprised the remaining 
workstations, giving students opportunities for exploration and knowledge of concepts.  
Throughout the week, the researchers collected data in the form of observational 
notes, records, and checklists.  They recorded this data on two pre-determined forms each 
week.  The form titled “Guided Math Notes and Records,” helped researchers keep 
records on which groups students were in, identifying each group’s focus or topic for 
each day, and recording any important information (Appendix C).  The second form, 
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titled “Guided Math Checklists,” assisted researchers in recording behaviors and 
activities during each group regarding student time on task, active participation, and work 
completion (Appendix D).  These checklists also allowed the researchers quickly to 
annotate any students who were absent for that lesson, so that they received guided 
instruction upon their return of skills missed while absent.   
At the end of each week, students completed a self-assessment rubric (Appendix 
E).  Students filled out the rubric and evaluated themselves on how well they worked 
with others throughout the week during the guided mathematics instructional time and 
workshop stations, as well as evaluating their appropriate use of manipulatives. Students 
also evaluated themselves on their completion of all problems given on homework and in 
class, and the achievement level of their work.  Students determined their own weekly 
achievement level by the number of problems they solved correctly during their first 
attempt.  The researchers also completed a rubric and rating scale at the end of the week 
based upon students’ collaboration, use of manipulatives, completion, and achievement 
(Appendix F).  The rubrics and rating scales utilized by the researchers are the same 
rubrics and rating scales that the students used for their self-assessments.  Researchers 
evaluated students using the same criteria and recorded every student’s scores for each 
category. 
Researchers analyzed data sources, as they became available, throughout the 
entire collection process.  This on-going data collection and analysis process allowed 
teachers to adjust strategies as necessary and further enhance students’ guided math 
experiences.   The researchers analyzed their observational notes and records, as well as 
the guided mathematics checklists daily, whereas the student self-assessments and 
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researcher rubrics and ratings were analyzed at the end of each week.  Data from the 
baseline, mid-point and final student feedback systems were triangulated the same day 
students responded to find the mode responses for each statement considered.  The data 
from the student self-assessments, teacher rubrics and ratings, and the student feedback 
systems were analyzed both quantitatively and qualitatively.  Both researchers found the 
mode for each question set, using the given Likert scale. 
When both researchers received all data intended to be collected data, they then 
re-examined all data sources.  The purpose of this reexamination was to evaluate the 
effects of differentiated guided mathematics instruction on students’ motivation, 
engagement, and achievement in grades three through five thoroughly. 
Analysis of Data 
 The researchers collected data in the form of a student feedback system, student 
self-assessment, researcher rating scale, researcher checklists, and observational notes. 
Students completed a baseline survey as a form of student feedback system.  This system 
utilized a three-level Likert scale to respond to 15 statements relating to their general 
feelings about mathematics, mathematics problem solving, their teacher, and their 
classmates.  Students circled a three if they agreed with the statement, a two for each 
statement that they considered neutral, and circled a one for each statement that they 
disagreed with.  They then completed the same feedback system in the middle and at the 
end of the study. 
Between the baseline feedback system and the mid-point feedback system, the 
mode for third grade student responses increased in their ratings of four of the 15 given 
statements.  These statements included knowing how to start mathematical problems, 
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knowing how to plan their work, their teacher explaining mathematics to them, their 
teacher answering their questions.  This increase in student responses may be due to the 
small group format allowing the researcher to interact and instruct the students on an 
individualized level, addressing each students’ needs, skills, and questions.  Students may 
have had an increase the responses due to the small group format allowing the researcher 
to interact and instruct the students on an individualized level, addressing each student’s 
needs, skills, and questions.  Five of the 15 statements given were consistent in their most 
frequent ratings between the baseline, mid-point, and final feedback systems.  These 
statements included students’ to ability to be successful in mathematics, doing well in 
mathematics is important to them, using the mathematics they are learning later in their 
lives, their ability to use drawings or other items to solve mathematical problems, and 
their enjoyment of using drawings or other items to solve mathematical problems.  
Students reported a decrease in their enjoyment of mathematics as well as their ability to 
work with classmates to talk about problems and find ways to solve them together 
between both the baseline and mid-point surveys, as well as the baseline to final feedback 
system.  Students may have felt they had limited time to work with certain classmates due 
to the researcher’s groupings.  This may have caused the decline in student responses 
concerning students working with classmates to talk about problems, as well as the 
decrease in their enjoyment of mathematics.  According to the students’ most frequent 
responses on the final feedback system, the guided mathematics framework did provide 
students with the perception that mathematics is easy. 
Figure 1 illustrates third-grade students’ mode responses on their baseline, mid-
point, and final student feedback system surveys.   
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Figure 1. Baseline, mid-point, and final student feedback system comparisons of third-
grade students’ responses to the survey about mathematics. 
  
Fifth-grade students also reported increases from the baseline feedback system to 
the mid-point feedback system in four of the 15 given statements.  These statements 
included an increase in the ability to solve mathematical problems, the perception that 
mathematics is easy for them, knowing how to start mathematics problems, as well as 
knowing how to plan their work.  The fifth-grade students’ responses remained consistent 
when responding to 11 of the given statements, and did not decrease at all at any time 
during the study.  Students’ mode responses increased from the baseline and mid-point 
survey to the final survey in terms of students’ enjoyment of using drawings or other 
items to solve mathematical problems. 
Both the third-grade and fifth-grade classrooms reported increases in their ability 
to start mathematics problems, as well as knowing how to plan their work to complete a 
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mathematics problem.  This may have been a result of students getting more practice with 
the skills and concepts using the teacher-centered, modeled mini lesson in the beginning 
of each mathematics class, as well as getting the small group explicit instruction during 
the guided mathematics groups.  Students received more exposure and more practice than 
they would have using the teacher-centered instructional format.  This resulted in their 
increased knowledge on how to start mathematics problems and plan their work.  
Figure 2 shows fifth-grade students’ mode responses on the baseline, mid-point, 
and final student feedback system surveys. 
 
 
 
Figure 2. Baseline, mid-point, and final student feedback system comparisons of fifth-
grade students’ responses to the survey about mathematics. 
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 Researchers collected observational notes in their respective classrooms daily.  
Upon analyzing this data, common themes of the observational notes and records showed 
focus on two specific areas: student behavioral concerns and students struggling with the 
academic concepts covered that day.  Categories of behavioral concerns included 
reminders to stay on task, lowering voice levels, working cooperatively and 
collaboratively, and using materials appropriately.  Researchers recorded these behavioral 
concerns for students during guided mathematics instruction, as well as mathematics 
workstations.  
 The trend data for these two types of observations in both the third-grade and 
fifth-grade classrooms are rather difficult to interpret.  Figure 3 and Figure 4 outline the 
data from the researchers’ observational notes.  There were days when behavioral 
concerns increased along with the number of students who were struggling with the 
academic concepts.  There were also times when the number of students struggling with 
the academic concept increased, but student behavioral concerns decreased.  Because of 
the inconsistent relationship between the two observations, it is difficult to make 
conclusions on whether third and fifth-grade student academic achievement relates 
directly to student behaviors. 
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Figure 3. Number of daily behavioral issues and students struggling academically while 
in researcher-facilitated guided mathematics, as well as guided mathematics workstations 
in third-grade. 
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Figure 4.  Number of daily behavioral issues and students struggling academically while 
in researcher-facilitated guided mathematics, as well as guided mathematics workstations 
in fifth-grade.   
 
A daily guided mathematics checklist, kept by the researchers, acted as a third 
source of data.  Each day, the researchers would indicate whether all members actively 
participated, showed respect for one another, attempted to complete their work on their 
own before asking for assistance, remained on task, and completed and returned all 
assignments.  At the end of each week, each researcher analyzed the checklists and notes, 
and determined if the group demonstrated each characteristic overall.  If the groups 
demonstrated the characteristic over 50 percent of the time throughout that week, that 
group received a checkmark for that behavior.  If the group demonstrated the behavior 
less than 50 percent of the time for that week, they did not receive a checkmark for that 
activity.  Students were grouped based on each topic pre-test.  The red group consisted of 
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students who struggled the most with the academic concepts on the pre-test, while the 
orange group contained students who may struggle occasionally with the concepts 
addressed.  The blue group entailed students who require little guidance before the 
concept is considered mastered, and the green group consisted of students needing 
enrichment based on the topic pre-test results.   
The data collected from the third-grade classroom checklist in the first week 
indicates the students who struggled the most, the red group, demonstrated difficulty in 
terms of actively participating in all guided mathematics and mathematics workstation 
activities, remaining on task during the mathematics instructional block, and completing 
and returning all mathematical assignments.  During the second week of the guided 
mathematics instructional framework, members of this group began participating more 
actively, and by the third week, they were completing and returning their work.  During 
the last week of the study, however, members of the red group struggled to actively 
participate and attempt work on their own.  This could be due to a variety of factors, 
including the introduction of a student teacher to the classroom, or the fact that it was a 
short week leading up to a four-day weekend for the students.  The orange group also 
faced challenges during the first week of implementation of guided mathematics.  This 
particular group demonstrated difficulty in showing respect for one another and 
completing and returning all their assigned tasks.  The blue and green groups have 
remained consistent throughout the entire study, and did not struggle at any time with any 
of the observable behaviors.  Table 1 outlines the checkmarks received by each third-
grade guided mathematics group in terms of each behavior for the weekly duration of the 
study.  
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Table 1  
Guided Mathematics Checklists, Third-Grade 
Week:  1 2 3 4 
Mathematics Group  
R O B G R O B G R O B G R O B G 
Behaviors / Activities  
All members actively 
participate 
                
Group members are 
respectful of one another 
                
Members first attempt to 
complete work on their 
own 
                
All group members remain 
on task 
                
Group completes and turns 
in work 
                
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
 
Table 2 illustrates the guided mathematics weekly checklist results for the fifth-
grade classroom.  The red group in this classroom also demonstrated the most difficulty 
throughout the duration of the study.  As was the case with the third-grade red group, the 
fifth-grade group members also showed difficulty actively participating and remaining on 
task throughout the first week.  During the second week, this group actively participated 
in guided mathematics, but did not remain on task.  Throughout the third and fourth 
weeks, this same group was again demonstrating difficulty in active participation and 
remaining on task, as well as completing and returning work during the final week.  The 
orange group missed their first checkmark during the third week of the study, when not 
all group members remained on task.  The second checkmark that they missed occurred 
during the fourth week in regards to all members attempting to complete their work on 
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their own, prior to asking for assistance or waiting for the researcher to walk them 
through the problem, step-by-step.  The remaining groups, blue and green, remained 
consistent in their behaviors throughout the duration of the study.   
 
Table 2  
Guided Mathematics Checklists, Fifth-Grade 
Week:  1 2 3 4 
Mathematics Group  
R O B G R O B G R O B G R O B G 
Behaviors / Activities  
All members actively 
participate 
                
Group members are 
respectful of one another 
                
Members first attempt to 
complete work on their 
own 
                
All group members remain 
on task 
                
Group completes and turns 
in work 
                
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
  
At the end of every week, each student completed a self-assessment, where they 
rated themselves on behaviors during mathematical instruction for the week.  These self-
assessments focused on their collaboration, usage of manipulatives, work completion, 
and achievement in mathematics.  Students used a four-point scale to rate themselves and 
their behaviors for the week.  Table 3 lays out each student’s weekly ratings in each of 
these categories, while Figures 5 through 8 illustrate the number of students who scored 
themselves in each category per week.  According to the students’ self-assessments, there 
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was an increase in number of students who rated themselves higher in collaboration, as 
well as their use of manipulatives from the beginning of the study through the end of the 
study.  Their ratings of their work completion and achievement showed the greatest 
variances throughout the weeks.  Students’ self-assessment ratings on their work 
completion steadily declined as the study proceeded.  This may be in part because 
students did not feel they were able to answer as many problems when the third-grade 
researcher was guiding them through the guided mathematics station.  It is worth noting 
that the third-grade students completed their final self-assessment prior to completing 
their Topic 3 post-assessments, while the researcher completed the final student rating 
after the Topic 3 post-assessments were administered.  This caused a rather significant 
discrepancy between the students’ ratings and the researcher’s ratings.   
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Table 3  
Student Self-Assessments, Third-Grade 
Week: 
 
1 2 3 4 
S
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t 
1 B 4 3 4 3 4 3 4 2 4 4 3 3 4 4 3 3 
2 B 4 4 4 2 4 4 4 4 4 4 4 4 4 4 4 4 
3 B 2 3 4 2 3 4 4 4 3 3 4 4 3 4 4 4 
4 R 4 3 3 3 4 3 4 3 3 4 3 3 4 3 3 3 
5 G 4 4 4 4 4 4 4 3 4 4 4 3 4 4 3 4 
6 G 3 4 3 4 3 4 3 3 4 4 3 4 3 4 3 4 
7 R 2 4 4 1 4 4 3 2 4 4 3 3 4 4 4 4 
8 R 3 4 3 3 4 4 3 3 4 4 3 3 4 4 3 2 
9 O 4 4 4 3 4 4 4 3 4 4 3 3 4 4 3 2 
10 O 4 3 4 3 4 4 4 2 3 3 4 3 3 4 4 2 
11 G 4 4 4 4 4 4 4 2 4 4 4 3 4 4 4 4 
12 G 4 4 4 3 4 4 4 4 3 4 4 3 3 4 4 3 
13 O 3 4 3 4 4 4 2 3 3 3 2 4 4 2 1 3 
14 B 4 4 4 4 3 4 4 4 4 4 4 2 4 4 4 3 
Mode: 4 4 4 3 4 4 4 3 4 4 4 3 4 4 4 4 
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
Rating Scale:  4 = Strongest Indicator  3 = Strong Indicator  2 = Neutral Indicator  1 = 
Weak Indicator  
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Figure 5. Weekly third-grade students’ self-assessment scores on collaboration.   
 
 
Figure 6. Weekly third-grade students’ self-assessment scores on use of manipulatives. 
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Figure 7.  Weekly third-grade students’ self-assessment scores on assignment 
completion.                
 
 
Figure 8.  Weekly third-grade students’ self-assessment scores on academic achievement. 
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According to the weekly student self-assessments completed by the fifth-grade 
students, their ability to collaborate with their peers as well as their work completion 
declined throughout the study, as defined in Table 4.  Again, the decline in work 
completion may be because they are working in smaller groups, allowing them to go 
more in-depth with the problems given.  Because the researcher grouped the students, 
they may have felt as if they were unable to collaborate with their peers in other groups.  
The students also reported that their use of manipulatives did not change between the first 
and second weeks, but did increase beginning in the third week of the study.  Student 
achievement fluctuated throughout the four weeks, with their lowest-achieving week 
occurring at the completion of the study, according to the ratings on the student self-
assessments.  The focus during the fourth week of the study was on multiplication, with 
an emphasis on multiplying greater numbers.  The researcher observed many students 
struggling more with the content than the previous topics.  Thus, students may have 
recognized a decline in solving problems correctly on the first attempt, and rating 
themselves lower on their self-assessments.  Table 4 outlines each student’s self-
assessment rating by week, while Figures 9 through 12 illustrate the ratings for the self-
assessments each week. 
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Table 4  
Student Self-Assessments, Fifth-Grade 
Week: 
 
1 2 3 4 
S
tu
d
en
t: 
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n
 
M
an
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n
 
A
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1 R 4 3 4 3 3 3 4 4 3 3 4 4 3 3 4 2 
2 O 4 3 4 3 4 3 4 3 4 4 4 4 4 4 4 3 
3 O 4 4 4 3 4 4 4 3 3 4 4 3 3 4 4 4 
4 G 4 4 4 3 4 4 4 3 4 4 3 4 4 4 3 3 
5 G 4 3 4 4 4 3 4 4 4 4 4 3 4 4 4 1 
6 O 4 4 4 3 4 4 4 4 4 4 4 3 4 4 4 2 
7 B 4 3 4 3 4 3 4 3 3 4 3 4 3 4 3 3 
8 B 4 3 4 3 4 3 4 4 4 4 4 4 4 4 4 2 
9 B 4 4 4 3 4 4 3 4 4 3 4 4 4 3 4 2 
10 G 3 4 4 3 4 3 4 4 4 4 4 4 4 4 4 3 
11 B 4 4 4 4 4 4 4 4 4 4 4 3 4 4 4 2 
12 G 4 4 4 3 4 3 4 3 4 4 4 4 4 4 4 2 
13 R 3 3 4 2 4 4 4 2 3 3 3 2 4 4 4 4 
14 R 4 3 4 4 3 4 4 4 4 3 3 2 3 3 3 1 
15 O 4 4 4 4 3 4 4 3 3 4 4 3 4 3 3 2 
16 G 4 3 4 3 4 3 4 3 4 4 4 3 4 4 4 3 
Mode: 4 4 4 3 4 3, 4 4 4 4 4 4 4 4 4 4 2 
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
Rating Scale:  4 = Strongest Indicator  3 = Strong Indicator  2 = Neutral Indicator  1 = 
Weak Indicator  
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 Figure 9. Weekly fifth-grade students’ self-assessment scores on collaboration.    
 
 
 
Figure 10.  Weekly fifth-grade students’ self-assessment scores on use of manipulatives.  
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Figure 11.  Weekly fifth-grade students’ self-assessment scores on assignment 
completion. 
 
 
Figure 12.  Weekly fifth-grade students’ self-assessment scores on academic 
achievement. 
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Each time the students completed a weekly self-assessment, the researchers also 
completed a rating scale for the same behaviors for each student.  These weekly rating 
scales provided researchers with the knowledge and opportunity to identify discrepancies 
between students’ perceptions and expectations and the researcher’s perceptions and 
expectations.  Table 5 lists, by student, the third-grade researcher’s rating by category 
each week.  Figures 13 through 16 outline the researcher rating for each of these areas by 
week.   
 When comparing the student ratings to the researcher ratings, the researcher 
tended to score more students with a four in terms of manipulative use each week, and 
student achievement throughout the first three weeks.  On the other hand, the students 
rated themselves higher on collaboration during weeks one and two, while the researcher 
rated students higher in terms of collaboration during the final two weeks of the study.  
Student and researcher ratings in terms of work completion were consistent throughout 
the first half of the study with the researcher rating students higher in work completion 
during the second half of the study.  The largest discrepancy occurred in terms of student 
achievement throughout the duration of the study.  As previously mentioned, the 
students’ self-assessment ratings and the researcher’s ratings for the final week in terms 
of achievement were rather different due to unusually low post-assessment scores.  Had 
the researcher not considered the final post-assessment scores, the ratings would have 
been more consistent with the students’ self-assessments. 
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Table 5 
Students’ Researcher Ratings, Third-Grade 
Week: 1 2 3 4 
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C
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A
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t 
1 B 4 4 3 3 4 4 4 4 4 4 4 4 4 4 4 3 
2 B 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 3 
3 B 4 4 4 3 4 4 3 4 4 4 4 4 4 3 4 2 
4 R 3 3 3 2 3 4 3 3 4 4 4 3 4 3 4 1 
5 G 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
6 G 3 3 3 4 3 4 4 4 4 4 4 4 4 3 4 3 
7 R 2 2 3 1 2 4 4 3 3 3 3 3 1 1 1 1 
8 R 4 4 4 2 3 4 4 4 3 4 4 3 4 4 4 1 
9 O 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 1 
10 O 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 1 
11 G 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 
12 G 3 4 4 4 3 4 4 4 4 4 4 4 4 4 4 3 
13 O 4 4 2 2 3 4 3 4 4 4 3 4 4 3 1 1 
14 B 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 2 
Mode: 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 1 
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
Rating Scale:  4 = Strongest Indicator  3 = Strong Indicator  2 = Neutral Indicator  1 = 
Weak Indicator  
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Figure 13.  Researcher’s weekly rating of third-grade students’ collaboration.    
 
 
 
Figure 14.  Researcher’s weekly rating of third-grade students’ use of manipulatives. 
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Figure 15.  Researcher’s weekly rating of third-grade students’ assignment completion.                
 
 
 
Figure 16.  Researcher’s weekly rating of third-grade students’ academic achievement. 
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Rating of 4 Rating of 3 Rating of 2 Rating of 1
N
u
m
b
er
 o
f 
St
u
d
en
ts
 
Week 1 Week 2 Week 3 Week 4
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Rating of 4 Rating of 3 Rating of 2 Rating of 1
N
u
m
b
er
 o
f 
St
u
d
en
ts
 
Week 1 Week 2 Week 3 Week 4
CULTIVATING A COLLABORATIVE COMMUNITY OF MATHEMATICIANS 38 
The fifth-grade students and their researcher were in complete agreement in terms 
of the following categories:  students’ collaboration the first week, work completion the 
first two weeks, and student achievement throughout all four weeks of the study.  The 
largest discrepancies occurred in regards to student use of manipulatives in weeks two 
through four.  Table 6 outlines the fifth-grade researcher’s student rating, by student, 
while Figures 17 through 20 illustrate the researcher’s rating for each category, by week. 
 Both the third and fifth-grade researchers noted any discrepancies week-by-week 
and discussed them with students.  Although these informal discussions were not 
reflected within this study, it allowed open dialogue between students and researchers 
and provided the opportunity to clarify any misconceptions from either parties. 
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Table 6 
Students’ Researcher Ratings, Fifth-Grade 
Week:  1 2 3 4 
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1 R 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 2 
2 O 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 3 
3 O 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 4 
4 G 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 3 
5 G 4 4 4 4 3 3 4 4 3 3 3 4 3 4 3 1 
6 O 4 3 4 3 4 4 4 4 4 4 4 3 4 4 4 2 
7 B 4 4 4 3 3 4 4 3 3 4 4 4 4 4 3 3 
8 B 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 2 
9 B 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 2 
10 G 3 4 3 3 4 4 4 4 4 4 4 4 4 4 4 3 
11 B 4 4 4 4 4 4 4 4 4 4 4 3 4 4 2 2 
12 G 4 4 4 3 4 4 4 3 4 4 4 4 4 4 4 4 
13 R 3 4 4 2 3 4 3 2 3 4 2 2 4 4 2 1 
14 R 4 4 4 4 4 4 4 4 4 4 4 2 4 4 2 2 
15 O 4 4 4 4 4 4 4 3 4 4 4 3 4 4 2 2 
16 G 4 3 4 3 3 4 4 3 3 3 4 3 4 4 4 3 
Mode: 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 2 
Note. Groups:  R = Red  O = Orange  B = Blue  G = Green   
Rating Scale:  4 = Strongest Indicator  3 = Strong Indicator  2 = Neutral Indicator  1 = 
Weak Indicator  
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 Figure 17.  Researcher’s weekly rating of fifth-grade students’ collaboration.    
 
 
 
Figure 18.  Researcher’s weekly ratings of fifth-grade students’ use of manipulatives.  
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Figure 19.  Researcher’s weekly rating of fifth-grade students’ assignment completion.                
 
 
 
Figure 20.  Researcher’s weekly rating of fifth-grade students’ academic achievement. 
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Curriculum-based pre- and post-assessment scores were collected in an on-going process 
throughout the study.  Students completed a pre-assessment prior to each topic 
introduction, and then completed an identical post-assessment once the researcher had led 
guided mathematics instruction for each of the lessons.  Topic 1 for third-grade students 
addressed numeration (Appendix G), while Topic 2 covered adding whole numbers 
(Appendix H), and Topic 3 addressed subtraction number sense (Appendix I).  While the 
students continued to show increases in academic achievement between all topic pre-
assessments and topic post-assessments, there was not a steady increase in the percentage 
differences across topics for the third-grade students.  The mean pre-assessment and post-
assessment increase for the Topic 1 assessments was 14.3 percent, while Topic 2 was 
12.8 percent, and Topic 3 was 11.4 percent.  The decrease in percentage differences 
between the topic assessments may be caused partially by the fact that the topic concepts 
increased in difficulty.  The first topic is typically a review topic from the previous grade-
level, and each topic after that begins to address new or more complex concepts when 
compared to the previous year.  
 The fifth-grade students, on the other hand, showed an increase in the differences 
between the percentage increase between their Topic 1 pre- and post-assessment scores 
and their Topic 2 pre- and post-assessment scores.  The fifth-grade students showed 
substantial increase in the differences between the percentage increase between their 
Topic 2 pre- and post-assessment scores and their Topic 3 pre- and post-assessment 
scores.  For the fifth-grade students, Topic 1 covered place value (Appendix J), while 
Topic 2 addressed addition and subtraction of whole numbers and decimals (Appendix 
K), and Topic 3 focused on multiplication (Appendix L).  Figure 21 highlights the 
CULTIVATING A COLLABORATIVE COMMUNITY OF MATHEMATICIANS 43 
differences in percentages between the pre- and post-assessments for each topic by grade 
level. 
 
 
Figure 21.  Changes in student achievement as measured by percentage differences 
between pre- and post-assessment topic scores. 
 
Action Plan 
Overall positive effects on student motivation, engagement, and achievement 
have been found after analyzing the data gathered during the guided mathematics action 
research project. Conclusions have been made that both researchers will continue to use 
the guided mathematics instructional framework as their main format for instruction in 
their classrooms.  However, there will be flexibility for the researchers to still do whole-
group lessons based on teacher discretion and student needs.  For example, if there are 
numerous students pulled out of a classroom for services, greatly reducing group sizes for 
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the day, the researchers may decide to utilize a whole-group lesson, as opposed to having 
exceptionally small groups.  The third-grade researcher has one day a week where only 
about half of her students are left in her classroom for mathematics due to other students 
receiving services.  On that day every week, she will utilize the whole-group instructional 
format. The fifth-grade researcher may also decide to include a lesson-enhancing activity 
where students follow her directions to make a visual or literacy arts project, reinforcing 
a mathematical concept.  She feels it is more beneficial for the whole class to be involved 
in the creation or activity at one time, completing the project in one day as opposed to 
multiple days.   
 One question the researchers have is if the effects of guided mathematics will 
continue long-term, or if the novelty will wear off the longer students participate in the 
framework and results will begin to stagnate.  In the fifth-grade classroom, the researcher 
has already seen some decline in student behavior during the guided mathematics groups, 
and may consider returning to whole-group instruction after the next topic.  The 
researcher will use her discretion as to whether she will utilize the guided math 
framework or whole group instructional framework, based on lesson topics, schedules, 
and student behaviors.  The fifth-grade researcher will also need to investigate why there 
may have been a decrease in student responses regarding their enjoyment in using 
drawings or other items to solve problems. This may be an indication that upper 
elementary students do not enjoy using manipulatives to solve problems in mathematics, 
or they may not want to admit to the manipulatives aiding them in solving the problems 
in front of their peers.  The last piece of information the researcher will address with 
students is the decline in responses of their teacher answering questions when they do not 
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understand.  Students may be looking for more guidance or direction in getting the final 
answer.  
For the third-grade classroom, the researcher has also made the decision that the 
guided mathematics framework may need some minor adjustments based on the final 
student feedback system. Third grade students reported the same mean response as their 
initial survey when asked if they enjoyed mathematics time, and there has been a steady 
decrease in students’ ability to work collaboratively throughout the study.  The 
researchers plan to conduct student conferencing as a whole group discussion, as well as 
conference with students individually to inquire about what they feel could be done in the 
classroom to help them increase their enjoyment of mathematics time.  
One variable to be considered when examining the results of the action research is 
that the difficulty in the content of the fifth-grade mathematics increased significantly 
from the topic two to topic three.  Students scored much lower on their topic three pre-
test than on any of the other pre-tests, resulting in students needing to make greater gains 
to match or exceed the achievement levels of previous topics.  Topic one and topic two in 
the fifth-grade curriculum were review from the fourth grade content, and topic three 
shifted into students learning new and more complex concepts.  
Another variable to be considered when analyzing the action research results is 
the third-grade researcher started school with her students in the beginning of August, 
well before data collection began for the research in September.  Thus, she was able to 
establish solid rules, routines, and procedures, while the fifth-grade researcher only had 
one week to practice guided mathematics routines and procedures with her students 
before data needed to be collected.  It is important for teachers to have adequate time 
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with their students to practice and train students on the guided mathematics instructional 
framework.  The fifth-grade researcher may take more time to set expectations and 
routines with her class in order for the work stations to be more effective and keep 
students on task.  Lack of practice with the guided mathematics routines before the 
beginning of data collection may have played a role in student behavior issues already 
arising after only four weeks of guided mathematics implementation.  
 The results of the action research have prompted the researchers to possibly 
investigate further as to what effects guided mathematics has on student motivation, 
engagement, and achievement.  More time may be needed to gather sufficient data and 
information to make a conclusive decision on whether the framework is effective for all 
grade levels, and for all students.  Furthermore, the fifth-grade students had been grouped 
specifically as the low-average students in the grade level and placed with the researcher 
conducting the research, while the third-grade classroom consisted of mixed-ability 
students.  The researchers would like to investigate whether the framework is more 
effective with mathematics classrooms of mixed ability students, or whether it is more 
effective with mathematics classrooms consisting of students of similar abilities.  The 
researchers also suggest making changes between the pre- and post-test for each topic.  
Questions still need to remain identical, but the post-test should have the questions in a 
different order than the pre-test to prevent students from simply remembering or 
memorizing answers.  
The results of the action research will be shared with the researcher’s colleagues, 
showing the overall improvement in student achievement, and specifically in student 
motivation and engagement.  The researchers have found the framework to be an easy 
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format to incorporate the skills and concepts they need to teach and reinforce, providing 
explicit, differentiated instruction to students in the classroom.  If students experience the 
guided mathematics framework, they have the opportunities to experience mathematics in 
a meaningful, engaging format at their own level, constructing their own knowledge and 
understanding of mathematics.  The researchers highly recommend utilizing guided 
mathematics as the main framework for instruction, but do understand there needs to be 
flexibility based on student needs and schedules during the mathematics instructional 
time.  
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Appendix A 
Notification Form 
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Appendix B 
Student Feedback System
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Appendix C 
Researcher Observational Notes and Records Form
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Appendix D 
Researcher Guided Mathematics Checklist
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Appendix E 
Student Self-Assessment Rubric 
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Appendix F 
Researcher Rubric and Rating Scale 
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Appendix G 
Third-Grade Topic One: Numeration Pre- and Post-Assessment 
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Appendix H 
Third-Grade Topic Two: Adding Whole Numbers Pre- and Post-Assessment 
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Appendix I 
Third-Grade Topic Three: Subtraction Number Sense Pre- and Post-Assessment 
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Appendix J 
Fifth-Grade Topic One: Place-Value Pre- and Post-Assessment 
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Appendix K 
Fifth-Grade Topic Two: Addition and Subtraction of Whole Numbers and Decimals Pre-
and Post-Assessment 
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Appendix L 
Fifth-Grade Topic Three: Multiplication Pre- and Post-Assessment 
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